A typical case of tuberous sclerosis is described with the post-mortem findings. A suggestion is made to aid in the recognition ofpapilloedema.
T H I S description of a patient with tuberous sclerosis includes clinical, ophthalmological and pathological findings. Phakomata of the disc, which are a diagnostic feature of the disease, may obscure the presence of papilloedema-a common sign in the later stages of the condition (Busch, 1962) , and some method of demonstrating its presence would be useful.
The complex is a heredo-familial condition the features of which include epilepsy, mental deficiency, and hamartomatous tumours of many tissues. The whole belongs to a larger group of hereditary and mainly neurological conditions-the phakomatoses. In Berlin in 1863 the pathologist von Recklinghausen demonstrated a new-born infant showing myomas of the heart and cerebral sclerosis. 'Potato-like' or tuberous nodules of sclerosis in the cerebra of defective young epileptics were described by Bourneville in Paris 14 years later. Adenoma sebaceum of the skin was first described by Pringle in 1890, associated with mental deficiencyand epilepsy by Vogt in 1908, and the familial incidence of the whole noted by Berg in 1913. Van der Hoeve added the ocular features in 1921, and Marcus contributed the typical X-ray appearances of the skull in 1924.
CASE REPORT
A woman was first seen in the Tennent Institute at the age of 26 years. She was illiterate, epileptic, and showed typical adenoma sebaceum. Her visual acuity was 6/9. Ophthalmoscopy revealed mulberrylike phakomata at both discs and a skull X-ray showed abnormal calcification. Her fits were treated with phenobarbitone. Subsequently she had a hamartoma removed from a toe, and at the age of 34 she was found to have raised intracranial pressure. No surgical treatment was attempted in view of her poor prognosis.
At 35 she returned to the Tennent Institute with her visual acuity reduced to appreciation of hand movements only. The presence of papilloedema was confirmed and she was admitted to the wards where she died 2 days later.
The family history showed the presence of epilepsy and mental retardation in a paternal uncle.
Necropsy. Apart from adenoma sebaceum there were no external abnormalities. On removing the calvaria, the dura was found to be tight and there was obvious flattening of the cerebral convolutions. Sections of the brain after fixation showed symmetrical enlargement of the entire ventricular system. Scattered irregularly throughout the cerebral cortex were many pale, firm, ill-defined nodules characteristic of tuberous sclerosis. Microscopical examination of these tubers showed a great increase in glial nuclei, small foci of calcification, loss of myelin from the white matter, and numerous bizarre giant cells. There were also many small subependymal nodules in the lateral ventricles, composed of groups of large oval or elongated cells separated by dense glial fibrils. Adjacent to the right foramen of Monro and projecting into the lateral ventricle was a sharply-circumscribed firm nodule, 1.5 em. in diameter. Microscopical examination showed a typical subependymal giant-celled astrocytoma. Its proximity to the foramen of Monro was considered to have caused the terminal increase in intracranial pressure.
The lungs showed numerous small cystic spaces without any collagen or muscle. Both kidneys contained many firm white well-demarcated nodules ranging in size from a few mm. to 4 cm., the larger nodules projecting from the surface. They were composed of elongated strap-like cells but there were also collections of fat cells and many collagen fibrils.
Microscopical examination of the eyes showed one phakoma on the left optic disc and 3 at the right posterior pole, one of which was on the disc. They were of nodular type and were composed of poorly defined rather elongated cells in the ganglion-cell layer (Fig. 1) . In their centres there was focal calcification and cyst formation. The underlying deeper retinal layers were not involved. DISCUSSION This patient illustrates the multiplicity of lesions in this condition ranging from adenoma sebaceum, to hamartoma of the toe, through brain tumours, cysts in the lungs, nodules of abnormal tissue in the kidneys, and retinal phakomata. In many cases of tuberous sclerosis the retinal phakomata lie on the optic disc and tend to mask papilloedema. Its presence can, however, be demenstrated by fluorescence retinography since true papilloedema continues to show a halo of fluorescence long after the vessels are empty, whereas drusen shows localized fluor-(a) Fig. 1. (a) Posterior half of the left globe showing the phakoma in section.
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